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[57] ABSTRACT 

A personal digital assistant (PDA) having a multi-positional 
handset is disclosed. A PDA has a base with a recessed 
handset cradle and a handset with a shape complementary to 
the configuration of the cradle. A power storage device is 
included within the handsel and a power supply device is 
included within the base. For oo-the-road use, the handset is 
configured to be removably secured within the cradle in a 
substantially flush configuration with the base. For office 
use, the handset is configured to be removably secured to the 
base in a substantially non-flush configuration that is easy 
for a user to grasp. The power storage device can receive 
power from the power supply device when the handsel is in 
either a flush or non-flush configuration. 

13 Claims, 7 Drawing Sheets 
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MULTI POSmONAL HA^^DSET FOR 
PERSONAL DIGnAL ASSISTANT 

HELD OF THE INVENTION 

The present invcDtioD relates generally to communication 
devices, and more particularly to persooal digital assistants. 

BACKGROUND OF THE INVENTION 

With the increased mobility of many in today's 
workforce, the demand for mobile computing and commu- 
nication capabilities outside of the office has also increased. 
Those who typically work outside the office such as sales- 
people and field professionals often require the ability to 
communicate with others and access various data files. Id 
response to this demand, peisonal digital assistants (PDAs) 
have been developed. A PDA is a compact device that can 
serve various functions of a cellular phone, facsimile 
transmitter, personal organizer, and the like. PDAs typically 
include a stylus and touch screen for user input, and may 
include a keyboard. PDAs can be used for sending and 
retrieving e-mail, Web browsing, and data-sharing applica- 
tions over the Internet, intranet or corporate networks. 

PDAs incorporating voice conmiunication capabilities 
may include a handset. Because PDAs arc designed for 
mobility, they arc often small, compact devices. 
Accordingly, a handset associated therewith is typically 
small in size as well. To protect a handset during travel and 
to prevent it from becoming dislodged from a PDA, the 
handset is mounted within a PDA in a secure manner. Often 
times a handset is "buried" deep within the casing of a PDA 
so as to be flush with the body of the PDA. 

Unfortunately, a tradeoff for securely mounting a handset 
within a PDA is that removal of the handset from the PDA 
can be cumbersome and somewhat difficult. This may hinder 
acceptance of PDAs for use within the office in place of 
traditional desk top telephone devices. 

It may be difficult to make PDA handsets more accessible 
in the office. Because a PDA handset is typically untethcrcd 
to a PDA, it often operates under battery power. 
Consequently, a PDA handset is typically configured to be 
recharged when secured within its holder in the PDA. In 
addition, the handset may serve various functions, such as 
allowing the PDA to be used as a speaker phone. By raising 
the handsel somewhat from its holder to increase user 
accessibility, the ability to recharge the handset or use the 
PDA as a speaker phone may become difficult. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
facilitate increasing the use of PDAs within an office setting 
for telephone communications by making the handsets 
accessible. 

It is another object of the present invention to provide a 
multi-positional PDA handset configuration wherein the 
handset can be secured during travel. 

It is another object of the present invention to provide a 
PDA with a handset configuration that is readily accessible 
within an office setting and that maintains full capabilities of 
the handset, including speaker phone capabilities, and the 
like. 

These and other objects of the present invention are 
provided by a personal digital assistant having a base with 
a recessed handset cradle and a handset with a shape or 
configuration complementary to the configuration of the 
cradle. A power storage device is included within the hand- 



as 



set and a power supply device is included within the base. 
For travelling, the handset is configured to be removably 
secured within the cradle in a substantially flush configura- 
tion with the base. For office use, the handset is configured 
5 to be removably secured to the base in a substantially 
non-flush configuration that is easy for a user to grasp. 

Positioned within the cradle is a first electrical connector 
electrically connected to a power supply. A second electrical 
connector is located on a medial portion of the handset and 
jQ is electrically connected to the power storage device within 
the handset. The second electrical connector is configured to 
make electrical contact with the first electrical connector 
when the handset is secured within the cradle in a substan- 
tially flush configuration. 

An adapter having opposite first and second ends is 
provided for removably securing the handset to the base in 
a substantially non-flush configuration. The first end of the 
adapter is configured to be removably secured to the base in 
a -position that substantially overlies the first electrical 
connector located within the cradle. The second end of the 
20 adapter is configured to removably receive the handset 
therein. A plurality of conductive traces extend between the 
first and second ends of the adapter. When the handset 
second end portion is removably inserted within the adapter, 
the second electrical connector is electrically connected to 
25 the first electrical connector via the conductive traces and 
power can be supplied to the power storage device from the 
power supply device. 

The cradle includes a pair of opposing edge poitions, each 
having a respective lip portion with the first electrical 
30 connector positioned therebetween. The adapter includes a 
pair of spaced apart, biased tabs extending outwardly there- 
from. Each tab is configured to cooperate with a respective 
lip portion and thereby removably secure the adapter to the 
base. 

35 The present invention is advantageous because it facili- 
tates using PDAs when traveling and when in the office. 
When the user is traveling with the PDA, the handset can be 
securely mounted within the base to protect the handset from 
becoming damaged or dislodged. In an office setting the 
handset is readily available for grasping. Accordingly, a 

^ PDA incorporating the handset configuration of the present 
invention can be used as conveniently within an office 
environment as a typical dedttop telephone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 FIG. 1 is a front plan view of a PDA having a handset 
secured within a cradle in a substantially flush configuration. 

FIG. 2 is a section view of the PDA and handsel illustrated 
in FIG. 1 taken along lines 2—2. 
FIG. 3 is a front plan view of the PDA illustrated in FIG. 
so 1 with the handset removed from the cradle. 

FIG. 4 is a perspective view of the PDA illustrated in FIG. 
1 showing the handset being inserted into the adapter in a 
substantially non-fiush configuration. 

FIG. 5 is a perspective view of an adapter for removably 
55 securing a handset to a PDA in a substantially non-flush 
configuration. 

FIG. 6 is an exploded perspective view of the adapter 
Ulustrated in FIG. 5. 

FIG. 7 is a side section view of a handset inserted within 
60 aD adapter in a substantially non-fiush configuration. 

RG. 8 is a front section view of a handset inserted within 
an adapter in a substantially non-flush configuration. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention now will be described more fully 
hereinafter with reference to the accompanying drawings, in 
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which preferred embodimeals of the invention are shown. 
This invention may, however, be embodied in many different 
forms and should not be construed as limited to the embodi- 
ments set forth herein; rather, these embodiments are pro- 
vided so that this disclosure will be thorough and complete, 
and will fully convey the scope of the invention to those 
sldlled in the art. Like numbers refer lo like elements 
throughout. 

Referring now to FIG. 1, a personal digital assi^ant _ _ „ 

(PDA) 10 having a removable handset that is positionable in figuration with rispert to Wb'asc U. 
both a substantially flush and a non-flush configuration, is 
illusUated. The PDA 10 includes a base 12 with a handset 14 
removably secured within a cradle 16 recessed within the 
base. In the illustrated embodiment, the base 12 includes a 
display screen 18, which is typically a "touch screen", a 



connector 25 is electrically connected to the power supply 
(not shown) located within the base 12. Referring now to 
FIG. 3, the illustrated handset 14 has an elongated ^ape 
with opposing first and second end portions 26a and 26b. In 
operation, a user listens through the first end portion 26a and 
speaks through the second end portion 26b. The handset 14 
preferably has a shape cnmpUmentary to the shape of the 
recessed cradle 16 to facilitate positioning the handset 
within the cradle in a secure and substantially flush con- 



A second electrical connector 28 is positioned along a 
medial portion 30 of the handset 14 as illustrated. The 
second electrical connector 2B is electrically connected to a 
rechargeable power storage device (not shown) located 
ui^piajr ^'^i-' ri"^" ,1? '^j'c!"'» " C.^^-inl 15 within the handset 14. The power storage device provides 

power on/oflF button 20a, a "handsfi^eeoperauoo button 2uo , ..j,^. lu j.- 

*^ . . f \ . „ „^.u . u,^- operauonal power to the handset 14 because the handset is 

and an antenna 22 for commumcating with a remote base *^ 

station. A latching mechanism 24 facilitates removing the 
handset 14 when secured within the cradle 16. 

llie illustrated PDA 10 preferably performs various lap- 20 
top computing functions and includes a central processing 
unit, a keyboard, and access to persistent data storage (not 
shown). The keyboard and touch screen are in communica- 
tion with the central processing xmit. The central processing , . ... ^ , ^ . l c 
unit preferably contains one or more microprocessors or „ connect the power storage device m the hand«l 14 wi^ 
other computational devices and random access memory or P^*" ^^PP^V l^. When the handset 14 is m a 



operational power 1 
not tethered to the base 12. The power storage device 
typically includes one or more rechargeable batteries. 

When the handset 14 is in a substantially flush configu- 
ration within the cradle 16, as illustrated in FIGS. 1-2, the 
second electrical connector 28 located on the medial portion 
30 of the handset 14 is in electrical contact with the first 
electrical connector 25 in the cradle to thereby electrically 



its functional equivalent, including but not limited to, RAM, 
FLASHRAM, and VRAM for storing programs therein for 
processing by the microprocessoi(s) or other computational 
devices. Other features of a PDA which are not illustrated, 
but which may be included, are PCMCIA slots for connect- 
ing the PDA to modems and other devices, a stylus for use 
with the touch screen 18, RJll connections to land line 
telephone systems, and infrared ports for communications 
with peripheral devices. 

The base 12 houses a power supply (not shown) which 
preferably includes one or more rechargeable direct current 
(DC) batteries. The power supply is charged via an electrical 
cord configured to be inserted in a standard 110 volt alter- 



30 



35 



power supply 

substantially non-flush configuration with respect lo the base 
12, as described below, the second elecUical connector 28 is 
electricaUy connected with the first electrical connector 25 
in the cradle via an adapter 38. 

Referring now to FIG. 4, the PDA 10 is iUustrated with the 
handset 14 being inserted ia a substantially non-flush con- 
figuration with respect to the base 12. An adapter 38 is 
configured to be removably secured to the base 12 such that 
it overlies the first electrical connector 25 located in the 
cradle 16. The illustrated adapter 38 has a generaUy tubular 
shape with opposing first and second end portions 40a and 
406. The first end portion 40a is configured to receive the 
second end portion 26b of the handset 14 and removably 



nating current (AQ electrical outlet. The power supply 40 secure the handset therein. When the adapter 38Js remoy- 
serves as a recharging source for the battery-operated 
handset, which is described below. However, it is to be 
understood that various types of power supplies may be used 
within PDAs, and the present inveation is not limited to the 
use of DC power supplies. 45 

Referring now to FIG. 2, the handsel 14 is removably 
secured within the cradle 16 by a pair of tongues 15 and 17 
configured to engage respective lip portions 19 and 21 of 
cradle opposing side portions. A latching mechanism 24 is 
biased by spring 23 such that tongue 15 cooperates with Up so 
portion 19 to securely retain the handset 14 within the cradle 
16 in a substantially flush configuration with respect to the 
base 12. When the latching mechanism 24 is pressed by a 



ably secured to the base 12 and the handset 14 is removably 
secured within the adapter first end portion 40a, the handset 
is positioned such that a user can easily grasp and remove it 
from the adapter 38 for use. The adapter 38 can be config- 
ured to position the handset 14 in almost any configuration 
that is not flush with the base 12 and that allows a user to 
easily grasp the handset. The adapter 38 is not limited to the 
illustrated configuration or to the illustrated angle within 
which the handset 14 is held with respect to the base 12. 

The opposing sides of the cradle 16 have respective lip 
portions 42a and 42£> formed therein and located such that 
the first electrical connector 25 is positioned therebetween. 
The adapter 38 includes a pair of spaced apart biased or 
spring activated tabs 44a and 446 extending outwardly from 



user, the tongue 15 is becomes disengaged from the Up 

portion 19. To removably secure the handset 14 within the 55 the adapter second end portion 406. Each tab 44a, 446 is 

cradle 16, the tongue 17 is inserted so as to engage the Up configured to cooperate with a respective lip portion 42a, 

portion 21 and then the tongue 15 is snapped into place 426 on the sides of the cradle 16 and thereby removably 

against the force of the spring 23, as illustrated in FIG. 2. secure the adapter 38 to the base 12. The present invention 

The latching mechanism 24 allows the PDA 10 to be carried is not limited to the illustrated configuration of the tabs 44a, 

without risk of the handset 14 becoming dislodged or 60 446 and the respective lip portions 42a, 426 with which they 



damaged. It is preferable that the handset 14 be buried deep 
within the base 12 for protection of the handset. However, 
non- flush configurations may be utilized as well without 
departing from the ^irit and intent of the present invention 
as long as the handset 14 is protected from dislodgment. 

Still referring to FIG. 2, the cradle 16 has a first electrical 
connector 25 positioned therewiihin. The first electrical 



cooperate. Various ways of securing the adapter 38 to the 
base such that the ban(^t 14 is easily gasped by a user and 
such that the power storage device is electiically connected 
to the power supply can be utilized without departing from 
55 the spirit and intent of the present invention. 

Referring now to FIGS. 5-^, the adapter 38 of FIG. 4 is 
illustrated in greater detail. The illustrated adapter 38 
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includes an upper portion 39fl and a lower portion 396 and 
a plurality of conductive traces 46 extending therethrough 
between the &ist and second end portions 40a and 40b. The 
conductive traces 46 may be integral with the adapter 
housing via printing or co-molding techniques. 

Referring now to FIGS. 7-8, the positioning of the 
handset 14 within the adapter 38 is illustrated in greater 
detail. As illustrated, the conductive traces 46 in the adapter 
38 electrically connect the first electrical connector 25 in the 
base 12 with the second electrical connector 28 in the 
handset 14. The present invention is not limited to an adapter 
which provides the illustrated angle of inclination of the 
handset 14 with respect to the base 12. An adapter may be 
configured such that the handset 14 is at any desirable angle 
with respect to the base 12. 

When the adapter 38 is removably secured lo the base 12, 
as illustrated in FIG. 4, the conductive traces 46 are elec- 
trically connected to the first electrical connector 25 in the 
cradle. When the handset 14 is removably secured within the 
first end portion 40a of the adapter 38, the conductive traces 
46 are electrically connected to the second electrical con- 
nector 28 located on the handset 14. The conductive traces 
46 serve the Unction of electrically connecting the power 
storage device in the handset 14 with the power supply in the 
base 12 when the handset is in a substantially non-flush 
configuration. The present invention is not limited to the 
illusU^aled configuration of the adapter 38 or of the conduc- 
tive traces 46. 

According to another aspect of the present inveotion, the 
adapter 38 may be utilized to electrically connect other 
devices to a power supply within the PDA 10. For example, 
a keyboard utilizing a rechargeable power storage device 
may have a connector configured to be removably inserted 
within the adapter first end portion 40fl. In addition, the PDA 
10 may include additional electrical connectors for connect- 
ing various peripheral devices with a PDA power supply. 

According to a further aspect of the present invention, the 
first electrical connector 25 may be formed integrally with 
the base 12. Conductive material may be utilized to elcctri 
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said cradle in a substantially flush configuration with 
said base, said handset having power storage means 
there within; 

a first electrical connector within said cradle electrically 
connected to said power supply means; 

a second electrical connector on said handset electrically 
connected to said power borage means, wherein said 
second electrical connector is configured to make elec- 
trical contact with said first electrical connector when 
said handset is in a substantially flush configuration; 

an adapter having opposite first and second ends, said first 
end configured to be removably secured to said base 
overlying said first electrical connector, said second 
end configured to removably receive said handset 
therein; and 

second means for electrically connecting said power 
storage means to said power supply means when said 
handset is removably secured to said base in a substan- 
tially non-flush configuration. 

2. A personal digital assistant according to claim 1, 
wherein said first means for electrically connecting said 
power storage means to said power supply means when said 
handset is in a substantially flu^ configuration comprises: 

a first electrical connector within said cradle electrically 
connected to said power supply means; and 

a second electrical connector on said handset electrically 
connected to said power storage means, wherein said 
second electrical connector is configured to make elec- 
trical contact with said first electrical connector when 
said handset is in a substantially flush configuration. 

3. A personal digital assistant according to claim 1, 
wherein said first electrical connector is integral with said 
base, 

4. A personal digital assistant according to claim 1, 
wherein said second electrical connector is integral with said 
handset. 

5. A personal digital assistant according to claim 1, 



cally connect a power supply to a portion of the cradle that ^t'"^^" "^^l^ electrically connecUng said 

is in contacting i^alionshi^ with either the conductive traces '° ^'"^'^^^ '"""^ ^'^ nower suptDlv means when 



46 of the adapter 38 or the second electrical connector 28 of 
the handset 14. Similarly, the second electrical connector 28 
may be formed integrally with the housing of the handset 14 
via the use of conductive materials embedded within the 



power storage means with said power supply means when 
said handset is in a substantially non-flush configuration 
comprises means within said adapter for electrically con- 
necting said first and second electrical connectors. 

6. A personal digital assistant according to claim 5, 
h^d^i ^us"ilig^"condua "^^f °^ electrically connecting said first and 
, . .: e second electrical connectors comprises a plurality of con- 
ductive traces extending between said adapter first and 
second ends. 

7. A personal digital assistant according to claim 1, further 
comprising: 

a central processing unit within said base; 
a display screen in communication with said central 

processing unit; and 
means for providing user input to said central processing 
unit via said display screen. 

8. A personal digital assistant comprising: 
a base having a recessed handset cradle, said cradle 

having a first electrical connector electrically con- 
nected to a power supply; 
a handset having a configuration complementary to said 
cradle and configured to be removably secured Ihere- 
within in a substantially flush configuration with said 
base, said handset comprising: 
a medial portion having a second electrical connector 
electrically connected lo a power storage device 
within said handset, said second electrical connector 



55 



may be utilized to electrically connect re^eciive portions of 
the handset to the power storage device within the handset. 

Typically, the adapter 38, the handset 14, and the base 12 
are formed of the same material so that the color and gloss 5g 
of these separate components can be matched. Preferably, 
these components arc formed of a thermoplastic, with poly- 
carbonate being particulariy preferred. Those skilled in the 
art will appreciate, however, that other materials may also be 
suitable for use with the present invention. 

In the drawings and specification, there have been dis- 
closed typical preferred embodiments of the invention and, 
although specific terms are employed, they are used in a 
generic and descriptive sense only and not for purposes of 
limitation, the scope of the invention being set forth in the 
following claims. 

That which is claimed is: 

1. A personal digiul assistant comprising: 

a base having a recessed handset cradle and power supply 
means thcrewithin; 

a handset having a configuration complementary to said 
cradle and configured to be removably secured within 
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coofigured to engage said first electrical connector 
when said handset is in a substantially flush configu- 
ration to thereby electrically connect said power 
storage device with said power supply; and 
an adapter configured to be removably secured to said 
base overlying said first electrical connector, said 
adapter having means for removably receiving an 
end portion of said handset such that said handset is 
in a substantially non-flush configuration with said 
base, and such that said second electrical connector 
is in electrical contact with said first connector. 

9. A personal digital assistant according to claim 8, 
wherein said recessed handset cradle comprises a pair of 
opposing lip portions formed in opposing «lge portions of 
said recessed handset cradle with said first electrical con- 
nector positioned therebetween. 

10. A personal digital assistant according to claim 9, 
wherein said adapter comprises a pair of spaced apart 
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biasing tabs extending outwardly therefrom, each tab con- 
figured to cooperate with a respective lip portion and thereby 
removably secure said adapter to said base. 

11. A personal digital assistant according to claim 9, 
ftirther comprising: 

a central processing unit within said base; 

a display screen in communication with said central 

processing unit; and 
means for providing user input to said central processing 

unit via said display screen. 

12. A personal digital assistant according to claim 9, 
wherein said adapter is formed from a thermoplastic mate- 
rial. 

13. A personal digital assistant according to claim 12, 
wherein said thermoplastic material is polycarbonate. 
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